Background: Egypt is one of the most affected countries by HCV. Health-related quality of life (HRQOL) has become an important outcome measure in patients with chronic liver disease. Data regarding HRQOL among children patients with chronic hepatitis C (CHC) is lacking. Objectives: To assess the impact of HCV on health related quality of life of chronic hepatitis C children and identify risk factors of HRQOL impairment in those children. Methods: A case control study was conducted on 84 Chronic Hepatitis C Children (CHC) and 124 age and sex matched healthy volunteers. HRQOL was assessed by Child Health Questionnaires (CHQ), The CHQ-Parent Report Form (PF50) and CHQ-Child Report Form (CF87). Risk factors affecting HRQOL of CHC children were assessed by multiple regression analysis. Results: Compared with controls, CHC children had lower HRQOL on all scales of the CHQ. Hypo-albuminemia was significantly associated with impaired physical summary (PhS) of CHQ-Child Form (P= 0.007). However, raised liver enzyme; Aspartate transaminase (ALT) and low platelet count (PLT) were significantly associated with impaired psychosocial summary (PsS) of CHQ-Child Form. Conclusion: CHC children had lower HRQOL than controls. The predictor of impaired Physical HRQOL was hypoalbuminemia while the predictor of impaired psychosocial HRQOL was raised ALT and thrombocytopenia. It is recommended to increase awareness about HCV related issues with special focus on quality of life that is a significant factor when making decisions about hepatitis C treatment strategies. Medical and social support services should be available to children with HCV.
Introduction
Hepatitis C virus (HCV) infection is a global health problem and a major cause of morbidity and mortality, the prevalence of HCV infection in adolescents and children has been 1.8%-5.8% in developing countries. 1 HCV infection over the pediatric age spectrum differs from infection acquired later in several ways, including, duration of chronic infection, progression of disease, methods of transmission and available treatment. 2 HCV infection is extremely underestimated in children and adolescents as in adults. 2 Only a small percentage can be identified. 3, 4 
Prevalence of HCV infection in Egypt
The Egyptian Journal of Community Medicine Vol. 37 No. 1 January 2019 was 3% in upper Egypt and 9% in lower Egypt. 5 Health-related quality of life (HRQOL) is a concept related to person's perception of health status in reference to the culture and value systems in which they live, additionally to their expectations, concerns, goals, and living standards. 5 HCV infection is associated with impairment quality of life (QOL) 6, 7, 8, 9 , cognitive performance 10, 11 and psychological functioning. 8, 12 Furthermore, studies reported that lower health-related QOL, deficits in attention, increased levels of anxiety and depression in adults with HCV compared to healthy controls. Very little is known about how HCV affects children along these same parameters. Overall HRQOL in children with chronic hepatitis C infection using the Peds QLTM 4.0 questionnaire demonstrated decreased emotional/physical functioning, social and school performance in children. 5 Objective: To assess the impact of HCV on health related quality of life (HRQOL) of CHC children and identify risk factors of HRQOL impairment in those children.
Methods:
Study Design: a case control study, and normal children were recruited in the study as controls, only to compare their health-related quality of life with those of the studied patients. Study population: Chronic hepatitis C children. Total coverage of children with chronic HCV infection attending the outpatient clinics of gastroenterology and hepatology unit of Assiut University Children Hospital during the study period, who fulfilled the inclusion criteria, were included in the study. Inclusion criteria of cases: Patients between 5 and below 18 years old. Chronic hepatitis C was diagnosed by the presence of positive serologic markers for at least 6 months including anti-HCV antibodies and HCV PCR Exclusion criteria: Patients with viral coinfection, liver cirrhosis, concomitant chronic diseases, psychiatric illnesses, receiving antiviral drugs or antipsychotic drugs. Controls (comparison group) were healthy volunteers matched for sex, age, have no chronic diseases, seronegative for HCV infection and had no history of liver diseases. Eighty-four (84) patients with chronic hepatitis C and one hundred twenty-four (124) healthy children were included in the study. The study was conducted between January to April 2016 All participants were subjected to thorough medical history, physical examination for information collection; for example, age, gender, and comorbidities and socioeconomic status. 13 Abdominal ultrasonography was undertaken. Blood samples were collected (from patients only) for laboratory investigations including complete blood count, liver and kidney function tests The questionnaire was divided into two parts: (1) Socioeconomic status (age, sex, educational level, employment status of parents, and residence) using Fahmy and El Sherbini scale, 1983. 13 This scale was used to assess the socio-economic level of the family. The total score ranged from was 23. Those with scores > 19 were considered of high socioeconomic class, scores 15-19 and < 15 were considered of middle and low socioeconomic classes respectively. (2) Child Health Questionnaires (CHQ) 14 The CHQ-Parent Report Form(CHQ-PF50) and the CHQ-Child Report Form (CHQ-CF87). The CHQ measures generic HRQOL in the physical, psychological, and social domains in children, including physical functioning (PF), bodily pain/discomfort (BP), general health (GH), general behavior (BE), mental health (MH), selfesteem (SE); role/social limitations as a result of physical (RP), emotional/behavioral (REB, PF50), emotional (RE), and behavioral (RB) problems (CF87),; and the impact on parental time (PT), parental emotion (PE), family activities (FA), Family Cohesion (FC), and Change in Health (CH). The CHQ-Parent Report Form (PF50) is a 50-item scale including 13 subscales and was completed by each child's parent or guardian, while the CHQ-Child Report Form (CF87) is a 87-item scale including 12 subscales. Each subscale is calculated by summing items and a total score of 0 to 100; higher scores reflect better HRQOL. This questionnaire summarizes two scales describing psychosocial (the psychosocial summary-PsS by summing psychosocial items) and physical well-being (the physical summary-PhS by summing physical items). The questionnaire was completed within 15-20 min by direct interview with cases and controls and their care givers. The Arabic version of the Child Health Questionnaires were not available, so the researchers translated the questionnaires to Arabic Translation phase: First of all, we translated the questionnaires from the source language (English) into the target language (Arabic).We performed a "Jury Study "for validation of the questionnaire (Arabic Version).During the translation phase the questionnaires underwent a long process of back and forward translations, the questionnaires were reviewed by an expert panel consisting of two pediatricians and three public health experts at each session of forwardbackward translation phase. Modifications of the questionnaire were done according to the panel judgment.
Face validity: Ten children of the same age group (mainly from youngest group, low education, rural). The questionnaire was presented to them to agree about warding, meaning and understanding the questionnaire. Suggested modifications were done according to face validity. Reliability Phase: During this phase, thirty participants fulfilling inclusionexclusion criteria were selected for assessment of the questionnaires, after signing the informed consent (pilot study).Reliability of the variables was tested using Cronbach's Alpha where it was (0.72) for CHQ-PF50 and 0.70 for CHQ-CF87.
Statistical analysis:
All statistical analyses were conducted using SPSS for windows version 16 (SPSS Inc., Chicago, IL, USA). The continuous data were expressed as mean, median and standard deviation, and were compared using Student's t test. Categorical variables were expressed as percentage and compared using chisquare (χ 2 ). Bivariate associations were estimated with Pearson or Spearman correlation coefficients for normally or abnormally distributed continuous variables respectively. Multivariate regression analysis was used to study the influence of independent variables on HRQOL among CHC patients. For all analyses, Р-value < 0.05 was considered statistically significant Ethical considerations:
The study protocol was approved by the ethical committee of faculty of medicine, Assiut University. The researchers assured voluntary participation and confidentiality of each child who agrees to participate in this study. Written informed consent was obtained from the caregiver for children below 12 years and from children who were more than 12 years.
Results:
The Egyptian Journal of Community Medicine Vol. 37 No. 1 January 2019 ALT) and platelet count. On the other hand, significant correlations were found between psychosocial summary of CHQ-Child Form and serum bilirubin, AST, ALP and platelet count in CHC children (Table 6 ). Hypo-albuminemia was significantly associated with lower PhS of CHQ-Child Form (P= 0.007). However, raised liver enzyme; ALT and low platelet count were significantly associated with impaired psychosocial summary (PsS) of CHQ-Child Form (P= 0.01 and 0.001 respectively) ( Table 7 ).
Table (5): Correlations between children's (C) responses and parents' (P) responses on the various dimensions of the Child Health

Discussion
The effects of hepatitis c virus (HCV) infection on quality of life (QoL) are appearing as significant parameters in the evaluation of patients in last decades. Monitoring of health-related quality of life (HRQOL) is exactly reflecting the patient's illness experience or health outcome as a result of treatment. 15 In this study, Child Health Questionnaires (CHQ); The CHQ-Parent Report Form (PF50) and CHQ-Child Report Form (CF87) were used for assessing HRQOL among CHC children. We found that HRQOL was impaired in CHC children in comparison with healthy persons, where, scores of physical and psychosocial domains of CHQ (Child and Parent forms) were significantly reduced in those patients than controls. These results were in agreement with Nydegger et al., 16 and Schwarzenberg et al., 17 who used the CHQ for measuring HRQOL of the study children. Results of the current study were consistent with previous studies that reported a significant reduction in HRQOL of these patients as compared with population controls. [18] [19] [20] [21] This impairment of HRQOL in CHC can be explained by the fact that illness places a heavy burden on different aspects of their health, which changes their attitude towards life. Hepatitis C may reduce HRQOL through several mechanisms. Commonly reported symptoms of fatigue and tiredness may be partly responsible for this decrease. 2 Perhaps as a result of extrahepatic somatic symptoms related to HCV. 22 Posthouwer et al, 23 was suggested that diagnosis of hepatitis C raised concern and fear about current and future health status resulting in a lower HRQOL. Disclosure of its diagnosis may disrupt the social life owing to the fear of transmitting this disease to others or from social shame. 24 On the other hand, HCV may impair HRQOL even in the absence of advanced liver disease or treatment status. 25 This may be caused by neurocognitive dysfunction e.g. imapired attention, concentration, and working memory that may be attributed by HCV per se through either direct infection of the central nervous system or an indirect manner through immune response by releasing cytokines and chemokines. 26, 27 Furthermore, Hepatitis C virus is reported to replicate within nervous system tissues causing neuropsychiatric dysfunction. 28 The present study revealed significant correlation between children's and parents' responses on both physical and psychosocial CHQ domains. This result supports the validity of the CHQ, the same significant correlation reported by Tehranian et al. 19 Consistence with previous studies 1, 20 , we found that boys had impaired HRQOL compared to girls (P= 0.013 for PhS and PsS). In contrary, Metwally et al., 21 reported that female patients had significant lower mean score in comparison to males as regards total QOL. On the other hand, Tehranian et al., 19 reported that no significant difference between boys and girls of chronic liver disease. The difference could be due to different age group of studied patient and different tool for HRQOL assessment used. In the present study, CHC patients with lower socioeconomic status had poor physical and psychosocial HRQOL that was compatible with Thumboo et al., 29 who reported that people with lower socioeconomic status had more stress, more depression, interfamilial relationship problems in their life and unaffordable appropriate treatment. Schwarzinger et al., 30 found that the presence of financial burden can lower HRQOL in several areas of the SF-36 and chronic liver disease questionnaire (CLDQ). The present study revealed that deterioration of liver function; hypoalbuminemia and raised ALT and thrombocytopenia associated with impaired physical and psychosocial HRQOL in CHC children respectively. Zuberi et al., 31 reported health related CLDQ scores correlated with the severity of liver disease. Unlike our findings, several studies reported that the ALT levels were not related to HRQOL. 30, 32 The explanation may be due to using different questionnaires and different population groups. On the other hand, compatible with previous studies, HRQOL of CHC children was not related to age, gender and level of education.
. 33, 34 
Conclusion and recommendations:
It was concluded that CHC children had impaired HRQOL than healthy controls. hypoalbuminemia and raised ALT and thrombocytopenia were predictors of impaired physical and psychosocial HRQOL respectively. It was recommended that increase awareness about HCV related issues with special focus on quality of life that is a significant factor when making decisions about hepatitis C treatment strategies. Medical and social support services should be available to children with HCV. In addition, further multicenter studies would be required to assess the neuropsychiatric state of CHC children and its association with HRQOL and to assess the impact of the direct acting antiviral drugs on HRQOL.
